Enzymatic degradation of β-1,4-linked N-acetylglucosaminoglucan prepared from Thiothrix nivea.
Thiothrix nivea is a filamentous sulfur-oxidizing bacterium commonly found in activated sludge. The filament of this bacterium is covered with a sheath. The sheath is an assemblage of macromolecular glucosaminoglucan (GG), [4)-β-d-GlcN-(1 → 4)-β-d-Glc-(1 → ]n, modified with an unidentified deoxy-sugar at position 3 of Glc. GG was obtained by dialysis after the partial hydrolysis of the sheath. The GG hydrogel was prepared by drying a GG solution. Then, the hydrogel was N-acetylated to prepare a stable hydrogel of N-acetylglucosaminoglucan (NGG), [4)-β-d-GlcNAc-(1 → 4)-β-d-Glc-(1 → ]n. The NGG hydrogel was stable in phosphate buffer but was disrupted by lysozyme addition, suggesting that NGG is susceptible to lysozyme degradation and has potential for medical use. The GG solution was N-acetylated to prepare a NGG suspension to confirm enzymatic degradation. The turbidity of the NGG suspension was decreased by lysozyme addition. Sugars released in the reaction mixture were derivatized with 4-aminobenzoic acid ethyl ester (ABEE) followed by HPLC analysis. Two major derivatives were detected, and their concentration was increased in reverse proportion to the turbidity of the reaction mixture. The derivatives were identified as GlcNAc-Glc-GlcNAc-Glc-ABEE and GlcNAc-Glc-ABEE by mass spectrometry. Consequently, NGG was found to be degraded by lysozyme via a mechanism similar to that of chitin degradation.